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POLYPEPTIDES AND THEIR USE IN TREATMENT AND PROPHYLAXIS OF

AUTO- IMMUNE DISEASE

The present_lnventlon ‘relates to polypeptide fragments,
to their use in the prevention, diagnosis and treatment
of auto-immune disease such as rheumatoid arthritis,-and

to methods of preparing these fragments.

Autoimmune diseases are chought to arise as a result of
similarities between 2a foreign molecule or antigen and a
moélecular structure of the organism itself. Chronic’
forms of arthritis are thought to involve autoihmunity to
constituents of the joints in particular of the

connective tlssues of the body.

Rheumatoid arthritis (RA) is the most common of the
mxhriﬁjés which exnlblt autoimmune manifestztions
[reviewed in Elson et al, Aut01mmun1ty (19°2) 13:327] .
The disease 1S ;he rthird most common of the elderly and
causes 2 cremendous  burden of pain and suffering. It has
been known for some time that an association exists
petween HLA-DR4 and RA suggeétlng a T-cell involvement
(Stasney, New Eng.- J. ﬂed. (1978) 298 869 and Watanabe et
al, J. exp- Med. (1989) 169:2263) and a genetic
contribution toO the disease. However, recent twin
studies [Siiman er al, Brit. J. Rheumatol. £1993)‘32:903]
have suggested thzt the upper 1imic of the genetic

contribution is oniy 15%. It follows that the main
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factors contributing to the induction of RA are
environmental. This contention is supported by the

increased incidence of RA in South Africans as they move
from villages to towns [(Solomon et al, Ann, rheum. Dis.
(1975) 34:128) and the increasing evidence of abnormal
immune responses to microbes in'patiEnts with the disease
(Deighton et al, Brit. J. Rheumatol. (1992) 31:241].

Such considerations have led to the suggestion that RA is

triggered by bacterial or viral antigens which may share

INSDOCID: <WO___9610039A1_1_>

a2 high degree of homology with self protein [reviewed in
reference McCulloch et al, Clin. Exp. Immunol. (1993)

92:1] .

One model has proveiruseful in invesiigacihg
environmental factors whnich contribute to the disease is
p:istane-induced arthritis (PIn) .- This model is based
upon the finding thzat a proportion of mice injécted
intraperitoneally with the péraffin oil pristane (2, 6,
10, 14-tetrame:hylpentadecane) develop a chronic T-cell
dependent inflammatory arthritis between 60 and 200 days
later depending on the strain of mice [(Potter M, J.-
Immunoli (1981) 127:1531, Bedwell et al, J. Immunol.
(1987) 25:393, Wooley et al,'Arthfitis. Rheum. (1987)
32:1022, Wooley et zl, Arthritis. Rheum. (1989) 32:1022
and Levitt et-al, J. Rheumatol. (1992) 15:1342}. The
time course of PIA thus distinguishgs it from other
established animal models resemblingiRA such as adjuvant

arthritis, streptococcal cell wall arthritis and

" SUBSTITUTE SHEET (RULE 26)
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collagen-induced arthritis. Histolppathologically
arthritis 1is characterised by cell infiltration and
s?noviocyte hyperplasia with cartilage erosions and the
formation of pannus (Bedwell et al, J. Immunol. (1987)
55.393, Hopkins et al, Rheumatol. Int. (1984) 5:21 and

Thompson et al, Imm. Let. (1993) 36:227].

Recent work has demonstrated that the microbial
environment influences the development of PIA. Specific
pathogen free (SPF) mice maintained under sterile
condiﬁions in an isolator are resistant to the
development of PIA whilst the return of such animals to a
conventional environment restores their susceptibility to
the induction of the disease (Thompson et al, Imm. Let.
(1993) 36:227). Although the resident bowel flora
differs petween susceptible and refractory mice [Thompson
et al, Imm. Let. (1993) 36:227), it is not known if this
change affects susceptibility to the disease or indeed
how exposure to_ﬁicrobes renders‘mice susceptible to ﬁhe
development of PIA. Howeverx, it is known that serum of
mice with PIA contains raised levels of antibodies to the
immunodominant mycobacterial §5kD heat shock protein
(hsp€S) as compared with age matched normal animals oF

pristane injected mice which failed to develop the

disease.

It has long been recognised that heat shock proteins

(hsp’s) are immunodominant'antigens in a number of

SUBSTITUTE SHEET (RULE 26)
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infectious diseases, such as tuberculosis and leishmanial
These infectious diseases can have similar abnormalities
as observed in RA such as raised agalactosyl-IgG levels,
the organs involved and range of autoantibodies present.
Since environmental factors are clearly important in RA,

microbial agents and hence hsp's were implicated.

Hsps are grouped in gene families according to their molecular
weight and sequence homology within individual groups. For. -
example, hspé0 (60KD) gene family includes members hspé5

(mycobacterial) and hspS8 (mammalian) .

It was found that splenic T-cells from arthritic mice
proliferate more vigorously in vitro in response to hspé5
than T-cells-from age matched normal or nom-arthritic
mice. Furthermore, if the mice are immunised with hsp65
in incomplete Fréud's adjuvant (IFA) prior to pristane
challenge, the disease will not develop [Thompson et al,
Eur. J. Immunol. (1990) 20:2479 and Thompson et al,
Autoimmunity, (1391) 11:89]. This protective effect is
sgecific to hspGS and is not induced by the E.coli |
equivalent GroEl or other unrelated_antigens {Thompson et
al, Eur. J. Immunol. (1990) 20:2@79] and cannot be
attributed td antigenic competition (Barker et al,
Autoimmunity. (1922) 14:73]. These findings raise the
possibility that mice become sensitised to hsp by
ex@osure ﬁo micropial flora in the environment and that

this process is nescessary for the induction of arthritis

SUBSTITUTE SHEET (RULE 26)
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py pristane injection. If so, it would be predicted that
theré is a relationship between sensitisation to hspé65
and susceptibility to pPIA. Experiments carried out by

the applicants suggest that this hypothesis is correct ..

One pOSSibility whicn would explain how PIA could develop
from such sensitisation is that pristane promotes an
immune response to epitopes on microbial hspéS which
cross react with self (mammalian) hspS8 (Thompson et al,
Imm. Let. (1993) 36:227 and Thompson et al, EBur. J.
Immunol. (1990) 20:22¢79). This suggestion gains credence
from the fact that hsps are dominant antigens in the
immune response to microorganisms, despite.their
extraordinarily high sequence conservation throughout the
eukaryotic and prokaryotic kingdoms tCohen et al,
Immunol. Today, (1991) 12 105]. Thus, every microbial
hsp is studded with self epitopes for any animal with an
immune system. Moreover, they are normal constituents of
2ll cells although their synthesis is increased. by many.
different £forms of cellular stress. since hsp 58 has
been detected in the joints of patients with RA
‘(Karlsson-Parra et al, Scand. J. Immunol. (1990) 31:283]
and T-celis from mice with PIA react with joint extrects_
(Thompson et al, Bur. J. Immunol. (1990) 20:2479]) it
seems reasonable-to oostulate that hsps58 could be-a
target antigen in the jOlnCs of mice developing PIA

This hypothesis may explain the paradox that both mice
with PIA and animals protected from the development of

arthritis by hpsé5 preimmunisation exhibit elevated

SUBSTITUTE SHEET (RULE 26)
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immune responses to the 65kD mycobacterial heat shock

protein. It would be expected that only mice with PIA

~should develop autoimmune responses to the 60kD family of

3NSDOCID: <WO___ 961 0039A1_I_>

hsps whereas the response of mice pre-immunised with

hSpGS should be restricted to microbial specific,
determinants. In other words, the response elicted by
immunisation with hpsé5 in IFA differs from that induced

by sensitisation with environmental/bowel microorganisms.

T cell-mediated response to mycobacterial antigens has

been implicated in the pathogenesis of inflammgﬁory

arthritis both in experimental animal models and in man.
In adjuvant arthritis in rats, it has been established
that the disease cazn be initiated by T cell clones
specific for‘the 65-kDa mycobacterial heat-shock protein.
Rats may also be prqcected to subsegquent adjuvant ‘
arthritis induction(By pre-immunisation with either a 65
KDa specific T cell line or with tﬁe hép itself (Van~Bden,
et al., Nature, 1988, 331:171 and Holoshitz et al.,

Science 1983, 21°2:56).

The epitoée :ecogniéed by the arthritogenic T cell clone
has been localized to amino acids 180-188. EP-A-322990
describes polypeptides having amino acid sequence 172-152
of a baéterial hsp65 and their uée as immunogens for -
iﬁaucing resistancs to auto-immune disease. WO 92/0404S

discloses that a peptide comprising the amino acid

SUBSTITUTE SHEET (RULE 26)
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sequence corresponding to positions 180-186 of the

Mvcobacterium ruberculosis protein hspé5 is effective in

the prevention and treatment of immune- -related dlsease

such as autoimmune arthritis.

U51ng the PIA model, it has been found (Thompsoo et al.
Eur. J. Immunology . 1990, 20: 2479-2484) that autoimmune
reactions to an antigen which cross-reacts with hspé5 are °
generated in pristane—induced arthritis. Furthermore,
pre—immunisation'with hspéS has been shown to protect

mice from rhe development of prlstane-induced arthritis

by altering the specificity or quallty of the immune

response O this antigen.

on furtheT study usind the PIA model, the applicants were
surprised to find that 2 region of the microbial protein
hspés quite different and remote from that dESCIlbed in
for example WO 92/04049 ijs effective in providing a

protective response against arthritis.

The present invention provides 2a polypeptide of 9 or more amino
acid residues which comprises the segquence
VVNKIRG (seQ ID 107)

or a homologue OT functional equivalent OF mimetic thereof .

The polypeptide may preferably consist of up to & total of 21
amino acid residues. more preferably.it may consist of 9 to 11

residues.

SUBSTITUTE SHEET (RULE 26)
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The 7-mer segquence defined above  (or its homologous or
functional egquivalents or mimetics) may be referred to hereafter
as “"the motif” of the present invention. This motif corresponds

to the sequence 261-267 of microbial (mycobacterial) hspés.

The invention also provides a polypeptide of up to 21 amino acid
residues which comprises or consists of the sequence‘

VVNKIRGTFKS ) ‘ (SEQ ID 108)

or a homologue or.fﬁnctional equivalent or mimetic
thereof. The above-described polypeptide sequence
corresponds to amino acids 261-271 of microbial hspé6S.
The full sequence of microbial hsp6S is shown for example
in EP-A-262 710. 2Although this reference describes a

microbial hspé5 from Mvcobacterium bovis, there is

substantial sequence homology between microbial hspé6Ss,
(generally in excess of 60% and up to .98%) and sé the
corresponding region of any microbial hspés can be
idenﬁified and fallé within the scope of the present
iﬁvention. |

Examples of the polypeptides of the in&ention.also include

fragments of microbial hspéS5 protein including the motif, such

as amino acid residues 251-267 (SEQ ID S1i).

The polypeptides of the invention have been found to have
a protective effect against auto-immune disease and in
particular against the onset of RA when used in a

preimmunisation procedure. In view of the fact that

SUBSTITUTE SHEET (RULE 26)
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these polypeptides, presented in this way would be
expected to induce Ty2 cells, they would also be of use in
the treatment of RA. Hence the invention further
provides 2 vaccine for the prophylactic or therapeutic
immunisation of a patient-agaihst auto-immune disease
such as RA. which vaccine comprises 2 polypeptide as

described above.

The polypeptide is suitably administered parenterally for
example sub-cutaneously, intramuscularly,’intravenogsly:,

or intraperitoneally.

The polypeptide may also be administered in a trans-mucosal
membrane manner. for example orally or nasally ©oT in the form

of a suppository-

The polypeptides of the invention are suitably
administered in the form of a pharmaceutical composition
in combination with a pharmaceutically acceptable carrier

or excipient.-_Such compositions form a furcher aspect of

the invention.

Suitable carriers ijnclude liguid carriers such as oils or
‘water. .

suitable carriers also include solid carriers which may. for
example, provide formulations jncluding tablets OF suspensions

for oral administracion OT suppositories.

SUBSTITUTE SHEET (RULE 26)
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The compositions or formulations including the polypeptide of
the invention as active ingredient may be adapted for nasal

administration by inhalers, atomizers Or sprays as are available

in the art.

The polypeptides oflthe invention can be pfoducgd using
Ava:rious technigques which would be apparent to the skilled
person. For exémple, they may be obtained by
fragmentation of microbial hspss using conventional
techniques after which the desired fragments obtained by
purification, again using techniques which are known in
the art. . However peptides obtained by this method are

"less likely to have the precisely the desired length.

'Alte:nacively, the polypeptides may be obﬁained using-
recombinant DNA technology. The nucleotide sequence
encoding the desired polypeptide can be incorporated into
a suitable host using‘a.vector system which causes

expression of the polypeptide.

Preferably however, polypeptides seguences may be
generated entirely synthetically using standard chemical

methods or peptide synthesizers available in the art.

As used herein, the expression ’'homologue’ refers to
peptides having an amino acid sequence which is are at
least 60%, preierably 70% and most preferably at least

80% homologous to the described polypeptide. The

3NSDOCID: <WO___9610039A 11>
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relates

which may pbe a peptide or other organic

chemical which produces similar effects in vivo to the

compounds of the present invention.

In particular, such

compounds will produce a protective immunogenic response

against RA which is better than that obtained using whole

hsp65 when applied in pfistane—induced arthritis model

using tests as descr

ibed in the examples hereinafter.

The invention will now be particularly described by way

oFf  example with reference tO the accompanying drawings in

which:

Figure 1 is the pe

ptide library comprising eleven pools

of overlappind pepcides'corresponding to the entire

sequence of microbial hspé5 which are used in the

examples;

Figure 2 shows a c¢oO

mparison of the proliferative response

of T cells from each of 6 arthritic mice (top panel)., 6

procacted mice

(middle panel)

and 6 normal mice {(n=6) to

the eleven pools of overlapping peptides defined in

Figure 1;

Figure 3 shows the results of an experiment LO

investigate the scimulation of T-cell responses in-vitro

from hspé5 pre—immunised mice using &

eptide

SDOCID <WO___9610039A1_I_>

derived from microbial hsp65S:
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Figure 4 shows the results of studies to determine the
protection against PIA of mice pre-immunised with certain

polypeptides.

Figure 5 shows the therapeutic effect of immunisation with a
polypeptide including the motif of the invention at 60 days post

pristane injection (D=60);

Figure 6 shows the prophylactic effect of pre-immunisation with

a polypeptide including the motif of the invention at 10 days

‘prior to pristane injection (D=-10);

Figure 7 shows the effect of adding increasing amounts of “Cold”
viral Haemagglutinin upon binding of  20ug of biotinylated
polypeptide (hsp 261-271: SEQ ID 108) to class II receptors on

human EBV-transformed B-cell lines;

-

Figure 8 .shows dose-dependant binding of biotinylated
polypeptide (hsp 261-271: SEQ ID 108) to class II receptors on

human EBV-transformed B-cell lines; and

Figure 9 shows the cytokine profile of T cells stimulated with

peptide fragment.hsp 261-271 of the invention or whole hspé5.

The following examples illustrate the invention.

SUBSTITUTE SHEET (RULE 26) .
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Example 1

Proliferation of T cells ipn-vitro from PIA mice, hspé>
protected mice and normal age—matched mice.

Animals. Male CBA/Igb mice aged between 4 and 8 weeks
were used unless otherwise specified. cBA/Igb mice were
obtained by back—c:ossing (101 strain X csa) Fl nybrids
| jth Igb allotype in

to CBA mice and selecting those mice W

their serum.

pristane. One Jgroup of six mice

Arthritis induction bY
Y with 50 micTo

were jmmunised int:ape:itdneall grams of
mycobacterial hspé> administered 2s an emulsion in
jnpcomplete Freuds adjuvant (IFR) - This group formed the
protecced group of mice. pfrer ten days . this group and
2 further group of 6 mice received tWO incraperitoneal
injections of 0.5m1 of pristane so days apart (Aldrich
chemical Co-. Milwaukee, wI.) 1in order t© induce

A final gTOUP of mice were

rpormal’

arthritis-

maintained as controls.

used as antigens in immunisation

etic peptides
verlapping

Synth
studies-

sting of 106 ©

A library consi
crobial

jete segquence of mi

ing the comp
gth, was

ino acids in len

-peptide solid

peptides, represent
een 15 and 19 am

of betw

hsp65 .
1taneous multiple

ed using 2 simu

mechod_[Houghcon R. Natl. Acad-

synChesis
A. Proc.

phase synchecic
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Sci. USA. (1985) 82:5131] using a polyamide resin
{Arshady et al, J. Chem. Soc. Perkin Trans. (1981)

I.529] and FMOC chemistry. The complete library is shown
in Figure 1. Completed peptides were extracted from the
resin using trifluoroacetic acid and suitable scavengers,
arid isclated by solvent evaporation and precipitation
with methanol and diethylether. Purity was checked by
amiﬁo acid analysis and by HPLC. Irrelevant control

antigens BSA and human IgG were also used-along with the

mitogen ConA.

Eleven antigens were prepared, each comprising a pool of

the groups of polypeptides, set out in Figure 1 asgroupsl-l1.

Preparation of T-cells and APC for culture. After 200
days, spleens of individual mice were éseptically removed
and single cell suspensions made in a Petri dish
containing RPMI-1640 medium supplemented with 20mM HEPES
(pH 7.2, Flow Labs). Erythrocytes were removed by |
treating the spleen cells with 0.83% (w/v) NH4Cl solution
buffered with Tris (pH 7.2). After washing, cells were
suspended in RPMI-1540 HEPES at 1.25 x 10’cells/ml.
Responder T cells were enriched according to the panning
method of Engleman et al .{Engleman et al. J. Immunol.
(1981) 127:2124). Briefly, 10cm diameter Petxri dishes
(Sterilin Ltd., Hounslow, GB) were coated with Sml of 0.5
mg/ml mouse y-globulin in PBS at room temperatﬁre for 2
hrs. After washing once with PBS, Petri dishes were

SUBSTITUTE SHEET (RULE 26)
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incubated with sml of a 1/100 dilution of rabbit anti-
mouse fg serum at 4°C overnight. After washing, 8ml of
the spleen cell suspensions (1x10°cells)‘were poured into
the mouse Ig-rabbit anti- -mouse Ig coated Petri dishes and
incubated at room temperature for 40 mins. The
nonadherent cells were then gently aspirated followed by
washing with medium. These cells were then used as the T
cell enriched fractions. A purity of .85% was achieved
as assessed by anti-Thy 1;2 staining using flow cytometry.
(FACScan, Becton Dickinson Lcd., oxford, "GB)} . Normal.g
mouse spleen cells were used as antigen presenting cells.

in these experiments the APC were irradiated 1000 rads

from a caesium source (Gravatom Industries, Gosport, GB) .

culture and assay of‘proliferacion. This was carried out
as described in Thompson et al., supra- The medium
employed was alpha modification of Eagle’s medium (alpha
MEM) (Flow) supplemented with amM L-glutamlne (Flow) ,
100U/ml benzyl penicillin (Glaxe Ltd., Green ford, GB).
100pg/ml streptomycin sulphate (Evans Medical Ltd.,
Greenford, GB), 5 X 10'SM2—mercaptoechanol (Sigma), 20 mM
HEPES and 0.5% fresh normal mouse serum. The cultures
consisted of 1.25 x 10‘ purified splenic T-cells plus 1.25
“x 10% APC per @l in a volume of oml in a 24 well plate
(Flow) in the presence or absence of the various antigens
92.5-10pg/ml. Altermatively, some cultures were set Uup
in a volume of 200ul 1in round bottom 96 well plates
(Flow) . All cultures were incubated at 37°C in a

humidified atmosphere of 5% CO2 and 95% air.

SUBSTITUTE SHEET (RULE 26)
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After the periods of incubation indicated, triplicate
100microlitre samples of each of the 2 ml cu}tures were
transferréd to 96 well, round bottom culture plates
(Flow) and pulsed with 2mCi of ’H-Thymidine (specific
activity.70-85 Ci/mMol; Amersham Intermational Ltd.,
Amersham, GB) per well for 6 hours. The cells were then
harvested onto glass fibre filrer mats (Whatman Ltd.,
Maidstone, GB) using a multiple sample harvester (Skatron
AS, Lier, Norway) and the 3H-Thymidine incorporated into
newly synthesized DNA measured using conventional liquid
scintillation ?rocedures with a LKB rackbeta counter
(LKB-Wallac Ltd., Pharmacia, Uppsala, Sweden). The
results are presented (Figure 2} as stimulation indices
(S.I.= cpm test divided by cpm control without antigen).
Positive stimulation resulted in maximal *H-Thymidine

uptaké of -30,000 counts per minute.

It is clear from these results and specifically from the
results obtained from the hspéS procécted group'that
polypeptides in group 6 produce the most significant

s-imulation of T cells.

This conclusion is reached because, with reference to the hspé5
protected group results of Figure 2, group & shows the most
consistent increase in S.I. over the six test results. For
example, taking a baseline at about S.I.=3, group 6 meets Or
exceeds this figure for 5 of 6 results. None of the ochér group

pools gave such repeztable results.

BNSDOCID: <WO__9610039A1_I_> | ' SUBSTITUTE SHEET (RULE 26)
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Example 2

proliferation of T cells in-vitro from hspé5 protected

mice in the presence of polypeptide antigens.-

Followingd thelresults in Example 1 above. a more'deteiled stﬁdy
was made of the preferred peptide in group 6 (hsp 261-271) and
by way of comparison peptides were also lntluded.infthe test

which did mnot contain the motif (hsp 11-26 and hsp 251-266) .

AT-gTroup of hspéS preimmunised or PIA protected
animals were prepared in accordance with the procedures
described in Example . Following essentially the same

procedure, spleen cells from the mice were cultured and

then challenged witch antigen

and
the stcimulation indices measured &s described in Example
1. The results are shown in graph form in Figure 3.
In figure 3, three sets of results are shown representing detabA
on T-cell proliferation in cells respectively from: (1) normal
animals (norm); (2) protected animals previously immunised with
hsp653 limmss); and (3) animals with pristane induced arthricis
(p1a). For each set-the columns represent respectively:
(1) whole hspé5:
(2) fragment hsp 251-266;

(3) fragment hsp 261-271% according to the invention;

(4) fragment hsp 11-26.
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It is clear from this experiment that data sets two and three
(immé5 and PIA) demonstrate the ability of a polypeptide of the
invéntion to produce a T-cell proliferation essentially
equivalenthO that produced by stimulaﬁion wiéh whole hsp65.
This indicates that the peptide used includes an immunodominant
T;cell epitope. Such an immunodominant epitope is important for

immunological purposes.

Example 3
“
Protection of mice against PIA by immunisation with

microbial Hsp6S fragments

Animals. Male C3BA/Igb mice aged between ¢4 and 8 weeks as
described in Example 1 were used unless otherwise

specified.

Immunisation of animals. Groups of mice were immunised

intraperitoneally 10.days before pristane chailenge as

follows:
Group No. mice pre-immunisation
polypeptide
1 21 (s -
weeks old)
2 21 (10 ' -
weeks old)
3 22 - polypeptide corresponding to
amino acids 261-271 of microbial
hsp 65
4 15 whole micxrobial hspés
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50 Miorograms of each polypeptide was adminiSCered as an
emulsion 1in IFA. The polypepcide fragments used in the
'pre-immunisation of group 3 was manufactured by
cambridge Research Biochemicals of Northwich, Cheshire,-
UK.

Archritis induction by pristane. Arthritis was then
induced 2as described in Example 1 by two inpraperitoneai
injections of 0.5ml of pristane 50 days apart. The
animals were examined for the incidence of arthritis in
the ankle joints at various time points.v The final
incidence was assessed 200 days post pristane injection.
The arthritilis was assessed by measuring the ankle joints
with a micrometer . 'In CBA/Ig® mice the swollen jolnts
ranged 1in size from 3.0-4.0mm compared with normal joints
which had a range f:om 2.5-2.8mm. However, this
difference coula easily be distinguished, and in most
experiments the joints were assessed visually, arthritis
being scored &t present Or absent [Thompson ec al, EBur.’
J. Immunol. (1990) 20:24793 and Barker et al,

Autoimmunity. (1992) 14:731.

The percentage of animals in each group which developed
arthritis aftcer a period of 200 days is shown in Figure
a. It is clear thact the peptide region corresponding to
region 261-271 generates an improved protective effect

against RA in mice compared tO whole hsp65 and

confirms that this sesguence. which is

SUBSTITUTE SHEET (RULE 26)
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VVNKIRGTFXS (SEQ ID 108)

is effective in producing a beneficial efifect.

Further evidence of the effect of hsp peptide fragment 261-
271 (containing the motii of the invencion) on pristane

induced arthritis is presented in Figures 5 and 6.

Figure 5 shows the results of an experiment to assess the
therapeutic efficacy of a peptide according to the invenﬁion
in treatment of PIA. 50 microgrammes of peptide was
administered ip as an emulsion in IFA to each mouse at day
60. This treatment followed two pristane injéctions, 50 days
apart, one at day 0 and one at day S0. Day 60 is judged to
be the stage just prior to the development/onset phase of
PIA. Strikingly, the polypeptide hsp 261-271 appears to have
completely prevented the onset of PIA symptoms in all mice.
The percentage arthritis was assessed both by wvisual scoiing
and histological scoring.

Figure 6 shows the results of an experiment to assess the
prophylactic efficacy of a peptide according to the invention
in prevention of PIA. In this case peptide was administered
10 dgys prior to the first pristane injection (day -10).
Subsequently two pristane injections were given 50 days
apart, one at day 0 and one at day-so. The results show that
pre-immunisation with peptide according to the invention

significantly reduces the percentage of arthritis.
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Evidence on the ability of polypeptide according to the
jnvention to pind to MHC class II receptors 1is presented in

Figures 7 and 8.

in Figure 7 there is shown the effect of adding increasing
amounts of “Cold” viral Haemagglutinin upon the binding of 20
microgrammes'of piotinylated peptide fragment hsp 261-271 to
class II on human EBV-tran#formed B-cell 1inés. Figure 7
shows the effects of increasing dose of ﬁon-biotinylated
(~cold”) viral Haemagglutinin (which bingds indiscriminately
to class II receptors) upen the percentage pinding by 2 fixed
concentrétion of biotinylated hsP 261-271. The results show
good binding potential/avidity to clasg I receptors, as
evidenced by the data which shows. that the ‘Céld" viral
Haemagglutinin does not inhibit the percentage binding by

biotinylated hsp 261-271 in a dose—dependep;;manner-

Figure 8 shows the dose-dependent binding of piotinylated hsp
261-271 to either the SW or SF cell lines. The SW B-cell
line has a greater affinity for the peptide, with peak
pinding (about 0%) occurring at 50 microgrammes peptide. At
higher doses of peptide the percentage binding decreases.

The SF B-Cell'line binds little or no peptide at
concentrations Up o 50 microgrammes, after which the

SUBSTITUTE SHEET (RULE 26)
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percentage binding increases with concentration of peptide
utilised. Interestingly, the data from Figures 7 and 8
appears to show that, at low concentrations, viral
Haemagglutinin actually potentiates the binding of the
biotinylated peptide to both cell lines (e.g. see the
increase in Figure 8 for the SW cell line at 20 microgrammes
peptide the binding is increased by 20:mi§rogrammes viral
Haemagglutinin: for the SF cell line for 20 microgrammes
peptide the binding is increased from 0 by between 30 and 50

microgrammes viral Haemagglutinin) .

For Figures 7 and 8, the percentage binding to the
populations of B-cells was determined usihg extrAvidin-FITC

{Sigma) and FACS analysis.

Figure 9 shows results from an experiment to determine the
cytokine profile of T-cells from mices in response to various

stimulation protocols.

The first two sets of data in figure 3 represent cytokine
profiles of T-cells pre-immunised with native hspé65 prior to
pristane injection and restimulated either with peptide hsp
261-271 (hsp (PEP)) or with native hsp (hsp(hsp)) whilst in

co-culture with APCs. The data presented in sets 3 and 4
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represents & protocol comprising pristane injection followed
py stimulation with peptide 261-267 (IPP(pep)) of pristane
injecction followed by stimulation with native hsp (IPP (hsp))

whilst in co-culture with APCs.

"In each case,.the data of particular interest and
significance is represented by the second bar, indicating
production of the Th; anti-inflammatory cytokine 1L,-4. It is
important to note that hsp(pep) produces an approximately 3
fold increase in IL4 compared tO hsp (hsp) . and IPP(pep)
produces an approximately 2 fold increase in IL4 compared tO
IppP(hsp). 1IN each case measurement of the amount of cytokine

released was by ELISA.

The applicants pelieve that the role of microbial hsp’s
in both the induction of arthritis and protection against
rhe disease may pe due to the form of antigen
piesentacion. Depending upon this, either Tyl cells are
induced which leads to pristane induced arthritis due to
determinant spreading, ©T T,2 cells are 'induced which
leads toO protection due to repertoire limitation. This
gives rise to the possibilicy'oi devising methods for the
prophylaxieor rrestment of arthritis and other auto-immune

disease.
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SEQUENCE LISTING

(1) GENERAL INFORMATION:

(i) APPLICANT:
(A) NAME: PEPTIDE THERAPEUTICS LIMITED
(B) STREET: 321 CAMBRIDGE SCIENCE PARK
(C) CITY: CAMBRIDGE
(D) STATE: CAMBRIDGE
(E) COUNTRY: ENGLAND
(F) POSTAL CODE (ZIP): CB4 4WG
(G) TELEPHONE: 01223 423333
(H) TELEFAX: 01223 423111

(ii) TITLE OF INVENTION: Polypeptides and their use in the
Prophylaxis and treatment of auto-immune disease

(iii) NUMBER OF SEQUENCES: 108

(iv) COMPUTER READABLE FORM:
() MEDIUM TYPE: Floppy disk
(B) COMPUTER: IBM PC compatible
(C) OPERATING SYSTEM: PC-DOS/MS-DOS
(D) SOFTWARE: PatentIn Release #1.0, Version #1.30 (EPO)

(vi) PRIOR APPLICATION DATA:
(Aa) APPLICATION NUMBER: GB 9419553.4
(B) FILING DATE: 27-SEP-1994

(2) INFORMATION FOR SEQ ID NO: 1:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

c (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1:

Met Ala Lys Thr Ile Ala Tyr Asp Glu Glu Ala Arg Arg Gly Leu
1 S 10 15
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(2) ITNFORMATION FOR SEQ ID NO: 2:

(1) SEQUENCE CHARACTERI STICS:
(A) LENGTH: 17 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY : linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2:

Ala Tyr AsSp Glu Glu Ala Arg Arg Gly Leu Glu Arg Gly Leu Asn Ser
1 5 ’ 10 15

Leu

(2) INFORMATION FOR SEQ ID NO: 3:-

(i) SEQUENCE CHARACTERISTICS:

: (A) LENGTH: 17 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear '

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3:

Ala Arg Arg Gly Leu Glu Arg Gly Leu Asn Ser Leu Ala Asp Ala val
1 ) - 10 15

Lys

(2) INFORMATION FOR SEQ ID NO: 4:

(1) SEQUENCE CHARACTERT STICS:
(A) LENGTH: 13 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single

SDOCID <WO___8610039A1_1_>
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(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4:

Glu Arg Gly Leu Asn Ser Leu ala Asp Ala Val Lys Val Thr Leu Gly
1 5 10 is

Pro Lys Gly

(2) INFORMATION FOR SEQ ID NO: 5:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 17 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5:

Ser Leu Ala Asp Ala Val Lys Val Thr Leu Gly Pro Lys Gly Arg Asn
1 ’ 5 10 15

vVal

(2) INFORMATION FOR SEQ ID NO: 6:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

BNSDOCID: <WO___9610039A1_|_>
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{xi) SEQUENCE DESCRIPTIbN: SEQ ID NO: 6:

val Lys Val Thr. Leu Gly Pro Lys Gly Arg Asn Val val Leu Glu Lys
1 5 10 15

(2) INFORMATION FOR SEQ ID NO: 7:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7:

Gly Pro Llys Gly Arg Asn Val val Leu Glu Lys Lys Trp Gly Ala
1 5 10 -15

(2) INFORMATION FOR SEQ ID NO: B8:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8:
Asn Val Val Leu Glu Lys Lys Trp Gly Ala Pro Thr Ile Thr Asn AsSp
1 5 L7710 15
(2) INFORMATION FOR SEQ ID NO: 9:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
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(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9:

Lys Lys Trp Gly Ala Pro Thr Ile Thr Asn Asp Gly Val Ser Ille
1 . 5 10 ' 15

{2) INFORMATION FOR SEQ ID NO: 10:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10:

Pro Thr Ile Thr Asn Asp Gly Val Ser Ile Ala Lys Glu Ile Glu Leu
1 5 g 10 , 15
(2) INFORMATION FOR SEQ ID NO: 1i:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 17 amino acids
(B) TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11:

Asp Gly Tyr Ser Ile Ala Lys Glu Ile Glu Leu Glu Asp Pro Tyr Glu

BNSDOCID: <WO___9610039A1_t_>



WO 96/10039 PCT/GB95/02295

Lys

(2) INFORMATION FOR SEQ ID NO: 12:

(1) SEQUENCE CHARACTERISTICS:
(p) LENGTH: 19 amino acids
(B) TYPE: amino acid
(<) STRANDEDNESS: single
(D) TOPOLOGY : lineax

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ iID NO: 12:

Ala Lys Glu Ile Glu Leu Glu AsSp Pro Tyr Glu Lys Ile Gly Ala Glu
1 S 10 15

Leu Val Lys

(2) INFORMATION FOR SEQ ID NO: 13:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 18 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS : single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13:

Leu Glu Asp Pro Tyr Glu Lys Ile Gly Ala Glu Leu Val Lys Glu val
1 S 10 15

Ala Lys

(2) INFORMATION FOR SEQ ID NO: 14:

JSDOCID <WO___9610039A1_}_>
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(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 19 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14:

Glu Lys Ile Gly Ala Glu Leu- Val Lys Glu Val Ala Lys Lys Thr Asp
1 ' ©5 10 15

. Asp Val Ala

(2) INFORMATION FOR SEQ ID NO: 15:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15:

" Glu Leu Val Lys Glu Vval Ala Lys Lys Thr Asp Asp Val ala Gly Asp
1 5 . 10 15

(2) INFORMATION FOR SEQ ID NO: 16:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 19 amino acids
{B) TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide
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{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16:

val Ala Lys Lys Thr Asp Asp Val Ala Gly Asp Gly Thr Thr Thr Ala
1 - 5 10 15

Thr vVal Leu

(2) INFORMATION FOR SEQ ID NO: 17:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 19 amino acids
{(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17:

Asp Asp val Ala Gly Asp AsSp Thr Thr Thr Ala Thr Val Leu Ala Gln
1 5 10 ' 15

Leu Ala Val

(2) INFORMATION FOR SEQ ID NO: 18:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 18 amino acids
(B) TYPE: amino acid
(<) STRANDEDNESS : single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1B:

Asp Gly Thr Thr Thr Ala Thr val Leu Ala Gln Ala Leu Val Lys Glu
1l S 10 - 15
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Gly Leu

(2) INFORMATION FOR SEQ ID NO: 19:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 amino acids -
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19:

Ala Thr Val Leu Ala Gln Ala Leu Val Lys Glu Gly Leu Arg Asn Val
1 ) 10 15

Ala Ala Gly Ala
20

{2) INFORMATION FOR SEQ ID NO: 20:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 19 amino acids
({B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20:

Gln Ala Leu Val Lys Glu Gly Leu Arg Asn Val Ala Ala Gly Ala Asn
1 : ) ’ 10 15

Pro Leu Gly

(2) INFORMATION FOR SEQ ID NO: 21:

(i) SEQUENCE CHARACTERISTICS:

BNSDOCID: <WO___9610039A 11>
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(A) LENGTH: 18 amino acids
(B) TYPE: amino acid

(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 21:

Glu Gly Leu Arg Asn Val Ala Ala Gly Ala Asn pro Leu Gly Leu Lys
1 5 10 15

Arg Gly

(2) INFORMATION FOR SEQ ID NO: 22:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 17 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS : single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide .

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22:

val Ala Ala Gly ala Asn Pro Leu Gly Leu LYS Arg Gly Ile Glu Lys
1 5 10 15

Ala

(2) INFORMATION FOR SEQ ID NO: 23:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid -
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23:

Asn Pro Leu Gly Leu Lys Arg Gly Ile Glu Lys Ala Val Asp Lys Val
1 S 10 1S
(2) INFORMATION FOR SEQ ID NO: 24:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

{(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24:

Lys Arg Gly Ile Glu Lys Ala val Asp Lys Val Thr Glu Thr Leu
1 5 o 10 15

(2) INFORMATION FOR SEQ ID NO: 25:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25:

Lys Ala Val Asp Lys Val Thr Glu Thr Leu Leu Lys Asp Ala Lys
1 S 10 15

(2) INFORMATION FOR SEQ ID NO: 26:

(i) SEQUENCE CHARACTERISTICS:
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(A) LENGTH: 15 amino acids
(B) TYPE: amino acid ’
(<) STRANDEDNESS : single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26:

val Thr Glu Thr Leu Leu Lys ASP Ala Lys Glu Vval Glu Thr Lys
1 1) 10 15

(2) INFORMATION FOR SEQ ID NO: 27:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 27:

Leu Lys Glu Asp Lys Glu val Glu Thr LYyS Glu Gln Ile Ala Ala
1 ) 10 ’ 15

(2) INFORMATION FOR SEQ ID NO: 28:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(<) STRANDEDNESS : single
(D) TOPOLOGY : linear

(i1) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28:

1SDOCID <WO__8610039A1_1_>
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Glu Vval Glu Thr Lys Glu Gln Ile Ala Ala Thr Ala Ala Ile Ser Ala
1 5 10 15

{2) INFORMATION FOR SEQ ID NO: 29:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 17 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS : single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29:

Gln Ile Ala Ala Thr Ala Ala Ile Ser 2ala Gly Asp Gln Ser Ile Gly
1 ) 10 15

Asp

(2) INFORMATION FOR SEQ ID NO-: 30:
(i) SEQUENCE CHARACTERISTICS -
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS - single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30:

Thr Ala Ala Ile Ser Ala Gly Asp Gln Ser Ile Gly Asp Leu Ile
1- S 10 15

(2) INFORMATION FOR SEQ ID NO: 31:
(1) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 18 amino acids
(B) TYPE: amino acid
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(C) STRANDEDNESS: single
(D) TOPOLOGY : linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31:

Ala Gly Asp Gln Ser 1le Gly Asp Leu Ile Ala Glu Ala Met Asp LyS
1 .5 10 15

val Gly

(2) INFORMATION FOR SEQ ID NO: 32:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: l:near

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32:

Ile Gly Asp Leu Ile Ala Glu Ala Met Asp LYS val Gly Asn Glu Gly
1 S . 10 15

(2) INFORMATION FOR SEQ ID NO: 33:

(1) SEQUENCE CHARACTERISTICS:
(p) LENGTH: 15 aminoé acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide.
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33:

Ala Glu Ala Met Asp Lys Val Gly Asn Glu Gly Val Ile Thr Val
1 ) 5 » 10 . 15

{2) INFORMATION FOR SEQ ID NO: 34:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 18 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(i1) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34:

Lys Val Gly Asn Glu Gly Val Ile Thr val Glu Glu Ser Asn Thr Phe
1 ' : 5 10 15

Gly Leu

(2) INFORMATION FOR SEQ ID NO: 35:
(1) SEQUENCE CHARACTERISTICS:
- (A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(x1i) SEQUENCE DESCRIPTION: SEQ ID NO: 35:

Gly Val Ile Thr Val Glu Glu Ser Asn Thr Phe Gly Leu Gln Leu
1 5 ’ .10 15

(2) INFORMATION FOR SEQ ID NO: 36:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
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(B) TYPE: amino acid
(C) STRANDEDNESS : single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

{x1i) SEQUENCE DESCRIPTION: SEQ ID NO: 36:

Glu Glu Ser Asn Thr Phe Gly Leu Gln Leu Glu Leu Thr Glu Gly
1 5 10 15

(2) INFORMATION FOR SEQ ID NO: 37:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37:

Phe Gly Leu Gln Leu Glu Leu Thr Glu Gly Met ArXg phe Asp Lys Gly
1 5 10 15 .

(2) INFORMATION FOR SEQ ID NO: 38:
() SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
{(B) TYPE: amino acid
() STRANDEDNESS : single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38:
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Glu Leu Thr Glu Gly Met Arg Phe Asp Lys Gly Tyr Ile Ser Gly
1 5 10 15

(2) INFORMATION FOR SEQ ID NO: 39:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 39:

Met Arg Phe Asp Lys Gly Tyr Ile Ser Gly Tyr Phe Val Thr Asp Ala
1 S 10 1S

(2) INFORMATION FOR SEQ ID NO: 40:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 40:

Gly Tyr Ile Ser Gly Tyr Phe Val Thr Asp Ala Glu Arg Gln Glu Ala
1 5 10 15

(2) INFORMATION FOR SEQ ID NO: 41:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 18 amino acids
(B) TYPE: amino acid o
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

BNSDOGID: <WO__9610039A1_1_>
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(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41:

Tyr
1

TyTx

Phe Val Thr Asp Ala Glu Arg Gln
5 ,

Ile

(2) INFORMATION FOR SEQ ID NO: 42:

(1)

{(ii)

(xi)

Ala
N

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

MOLECULE TYPE: peptide

SEQUENCE DESCRIPTION: SEQ ID NO:

42:

PCT/GB95/02295

Glu Ala Vval Leu Glu Glu Pro
10

15

Glu Arg Gln Glu Ala Val Leu Glu Glu Pro Tyr Ile Leu Leu

5

(2) INFORMATION FOR SEQ ID NO: 43:

(i)

(ii)

(xi)

Ala

|SDOCID <WO___8610039A1_1_>

SEQUENCE CHARACTERISTICS:
(n) LENGTH: 19 amino acids
(B) TYPE: amino acid
(c) STRANDEDNESS: single
(D) TOPOLOGY: linear

MOLECULE TYPE: peptide

SEQUENCE DESCRIPTION: SEQ ID NO:

val Leu Glu Glu Pro Tyr Ile Leu Leu

5

10

43:

10

15

val Ser Ser Lys Val Ser
15
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Thr Val Lys

(2) INFORMATION FOR SEQ ID NO: 44:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid B
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 44:

Pro Tyr Ile Leu Leu Val Ser Ser Lys Val Ser Thr Val Lys Asp
1 5 10 15

(2) INFORMATION FOR SEQ ID NO: 45:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 18 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 45:

Val Ser Ser Lys Val Ser Thr Vval Lys Asp Leu Leu Pro Leu Leu Glu
1 5 10 15

Lys Val

{2) INFORMATION FOR SEQ ID NO: 46:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 18 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single

BNSDOCID: <WO__9610039A1_|_>



WO 96/10039 PCT/GB95/02295

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 46:

ser Thr Val Lys Asp Leu Leu Pro Leu Leu Glu Lys val Ile Gln Ala
1 5 10 1S

Gly Lys

(2) INFORMATION FOR SEQ ID NO: 47:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 19 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 47:

Leu Leu Pro Leu Leu Glu Lys>Va1 Ile Gln Ala Gly LyS Ser Leu Leu
1 5 10 15

Ile Ile Ala

(2) INFORMATION FOR SEQ 1D NO: 48:

(i) SEQUENCE CHARACTERISTICS:
(p) LENGTH: i6 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D} TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

1SDOCID: <WO___S610039A1_1_>
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SEQUENCE DESCRIPTION: SEQ ID NO: 48:

Glu Lys Val Ile Gln Ala Gly Lys Ser Leu Leu Ile Ile Ala Glu Asp

1

5 10 _ 15

(2) INFORMATION FOR SEQ ID NO: 49:

(1)

(ii)

(xi)

Ala
1

Leu

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 17 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

MOLECULE TYPE: peptide

SEQUENCE DESCRIPTION: SEQ ID NO: 49:

Gly Lys Ser Leu Leu Ile Ile Ala Glu Asp Val Glu Gly Glu Ala
5 10 ~ 15

(2) INFORMATION FOR SEQ ID NO: 50:

(i)

(ii)

(x1i)

Leu
1

SEQUENCE CHARACTERISTICS:

(A) LENGTH: 15 amino acids
{B) TYPE: amino acid

(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

MOLECULE TYPE: peptide

SEQUENCE DESCRIPTION: SEQ ID NO: S50:

Ile Ile Ala Glu Asp Val Glu Gly.Glu Ala Leu Ser Thr Leu
5 : 10 15

(2) INFORMATION FOR SEQ ID NO: 51:

(1)

BNSDOCID: <WO___8610039A 11>

SEQUENC_E CHARACTERISTICS:
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(A) LENGTH: 17 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS : single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 51:

Asp Val Glu Gly Glu Ala Leu Ser Thr Leu Val Val Asn Lys lle Arg
1 5 10 15

Gly

(2) INFORMATION FOR SEQ ID NO: 52:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 18 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 52:

Ala Leu Ser Thr Leu val Val Asn Lys Ile Arg Gly Thr Phe Lys Ser
1 : 5 10 15

val Ala

(2) INFORMATION FOR SEQ ID NO: 53:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

1SDOCID <WO___9610039A1_|_>
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: S53:

Val Val Asn Lys Ile Arg Gly Thr Phe Lys Ser Val Ala Val Lys Ala
1 S - 10 . 15.

(2) INFORMATION FOR SEQ ID NO: 54:

(1) SEQUENCE  CHARACTERISTICS:
(A) LENGTH: 16 aminoc acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

_(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: sEQ ID NO: 54:

Arg Gly Thr Phe Lys Ser Val Ala val Lys Ala Pro Gly Phe Gly Asp
v 1 5 ' : 10 1s

(2) INFORMATION FOR SEQ ID NO: 55:

(1) SEQUENCE CHARACTERISTICS:
'(A) LENGTH: 19 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 55:

Ser Val Ala Val Lys Ala Pro Gly Phe Gly Asp Arg Arg Lys Ala Met
1 5 10 15

Leu Gln Asp

BNSDOCID: <WO___9610039A1_|_>
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(2) INFORMATION FOR SEQ ID NO: 56:
(1) SEQUENCE CHARACTERISTICS:
() LENGTH: 17 amino acids
(B) TYPE: amino acid

(<) STRANDEDNESS : single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 56:

Ala Pro Gly Phe Gly Asp Arg Arg Lys Ala Met Leu Gln ASp Met Ala
1 5 10 15

Ile

(2) INFORMATION FOR SEQ ID NO: 57:
(i) SEQUENCE CHARACTERISTICS:
(p) LENGTH: 18 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 57:

Asp Arg Arg Lys Ala Met Leu Gln Asp Met Ala Ile Leu Thr Gly Ala
1 S - 10 15

Gln Val

(2) INFORMATION FOR SEQ ID NO: 58:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 19 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single

1SDOCID: <WO___9610039A1_1_>
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(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 58:

Met Leu Gln Asp Met Ala Ile Leu Thr Gly Ala Gln Val Ile Ser Glu
1 5 : 10 15

Glu Val Gly

(2) 'INFORMATION FOR SEQ ID NO: 59:-:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 59:

Ala Ile Leu Thr Gly Ala Gln Val Ile Ser Glu Glu-Val Gly Leu
1 5 ' 10 15

(2) INFORMATION FOR SEQ ID NO: 60:
(i) SEQUENCE CHARACTERISTICS:
’ (A) LENGTH: 17 amino acids
{B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 60:

BNSDOCID: <WO___9610039A1_{_>
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Ala Gln Val Ile Ser Glu Glu val Gly Leu Thr Leu Glu Asn Thr Asp
1 ) 10 15.
Leu

(2) INFORMATION FOR SEQ ID NO: 61:

a (1) SEQUENCE CHARACTERISTICS:
(aA) LENGTH: 15 amino acids
({B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: peptideA

(xi) SEQUENCE DESCRIPTION: SEQ 1D NO: 61:

Glu Glu val Gly Leu Thr Leu Glu Asn Thr Asp Leu Ser Leu Leu
1. 5 10 15

(2) INFORMATION FOR SEQ ID NO: 62:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 62:

Thr Leu Glu Asn Thr Asp Leu Ser Leu Leu Gly LyS Ala Arg Lys
1 5 10 ‘ S 15

(2) INFORMATION FOR SEQ ID NO: 63:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single

ISDOCID' <WO___9610039A1_I_>
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(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(x1) éEQUENCE DESCRIPTION: SEQ ID NO:

PCT/GB95/02295 °

63:

Asp Leu Ser Leu Leu Gly Lys Ala Arg Lys Val Val Met Thr Lys.

1 5 - 10 15

(2) INFORMATION FOR SEQ ID NO: 64:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 18 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS : single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 64:

Gly Lys Ala Arg Lys Val val Met Thr Lys Asp Glu Thr Thr Ile val
1 : 5 _ 10 15

Glu Gly

(2) INFORMATION FOR SEQ ID NO: 65:

{1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 65:

BNSDOCID: <WO___9610039A >
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val Val Met Thr Lys AsSp Glu Thr Thr Ile Val Glu Gly Ala Gly

1 S 10
(2) INFORMATION FOR SEQ ID NO: 66:
(i) SEQUENCE CHARACTERISTICS:
: (A) LENGTH: 17 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 66:

Asp Glu Thr Thr Ile Val Glu Gly Ala Gly Asp Thr. As
1 5 10

Gly

(2) INFORMATION FOR SEQ ID NO: 67:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 67:

15

p Ala Ile Ala
15

val Glu Gly Ala Gly Asp Thr Asp Ala Ile Ala Gly Arg Val Ala

1 5 10
(2) INFORMATION FOR SEQ ID NO: 68:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids

(B) TYPE: amino acid
(C) STRANDEDNESS : single

1SDOCID: <WO___9610039A1_1_>
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ey
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(D).- TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 68:

Asp Thr Asp Ala Ile Ala Gly Arg Val Ala Gln Ile Arg Thr Glu Ile
1 : : 5 10 : 15

(2) INFORMATION FOR SEQ_ID NO: 6€9:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 1S amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single -
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 69:

Ala Gly Arg Val Ala Gln Ile Arg Thr Glu Ile Glu Asn Ser Asp
1 s 10 , 15

(2) INFORMATION FOR SEQ ID NO: 70:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 18 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 70:

Gln Ile Arg Thr Glu Ile Glu Asn Ser Asp'Ser Asp Tyr Asp Arg Glu
1 S 10 15

3NSDOCID: <WO___9610039A1_I_>
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Lys Leu

{2) INFORMATION FOR SEQ ID NO: 71:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 17 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS : single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi)»SEQUéNCE DESCRIPTION: SEQ iD NO: 71:

Ile Glu Asn Ser ASp ser Asp Tyr Asp Arg Glu Lys Leu Gln Glu Arg
1 5 10 15

Leu

(2) INFORMATION FOR SEQ ID NO: 72:

(1) SEQUENCE CHARACTERISTICS:
.~ (A) LENGTH: 15 amino acids
({B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear '

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 72:

Ser Asp Tyr ASP Arg Glu Lys Leu Gln Glu Arg Leu Ala Lys Leu
1 5 10 15

(2) INFORMATION FOR SEQ ID NO: 73:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 18 amino acids

(B) TYPE: amino acid
(C) STRANDEDNESS: single

ISDOCID: <WO__9610039A1_)_>
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(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide
e - .

{(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 73:

Glu Lys Leu Gln Glu Arg Leu Ala Lys Leu Ala Gly Gly Val Ala Vval
1 5 _ 10 15

Ile Lys

(2)'INFORMATION FOR SEQ ID NO: 74:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 74:

Arg'Leu Ala Lys Leu Ala Gly Gly val Ala Val Ile Lys Ala Gly
1 . S . 10 1s

(2) INFORMATION FOR SEQ ID NO: 75:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 75:

BNSDOCID: <WO___S610039A1_I_>
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Ala Gly Gly val Ala val Ile Lys Ala Gly Ala Ala Thr Glu val
1 S .10 15

(2) INFORMATION FOR SEQ ID NO: 76:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 19 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 76:

val Ile Lys Ala Gly ala Ala Thr Glu val Glu Leu Lys Glu Arg Lys
1 =) 10 © 15

His Arg Ile

(2) INFORMATION FOR SEQ ID NO: 77:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 17 amino acids
(B) TYPE: amino acid
(c) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 77:

Ala Ala Thr Glu Val Glu Leu LYyS Ile Arg Lys His Arg Ile Glu Asp
1 -5 10 . 15

Ala

(2) INFORMATION FOR SEQ ID NO: 78:

(1) SEQUENCE CHARACTERISTICS:

JSDOCID' <WO__8610039A1_1_>
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LENGTH: 17 amino acids
TYPE: amineo acid
STRANDEDNESS : single
TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 78:

Giu Leu Lys Glu Aig Lys His Arg Ile Glu Asp Ala Val Arg Asn Ala

1

Lys

5 10 15

(2) INFORMATION FOR SEQ ID NO: 79:

(i) SEQUENCE CHARACTERISTICS:

(A)
(B)
(C)
(D)

LENGTH: 18 amino acids
TYPE: amino acid
STRANDEDNESS: single
TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 79:

Lys His Arg Ile Glu Asp Ala Val Arg Asn Ala Lys Ala Ala .Val Glu

Glu Gly

5 10 15

(2) INFORMATION FOR SEQ ID NO: 80:

(1) SEQUENCE CHARACTERISTICS:

(a)
(B)
©) -
(D)

LENGTH: 17 amino acids
TYPE: amino acid
STRANDEDNESS: single
TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

BNSDOCID: <WO___9610039A1_I_>
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(Xi)__,SEQUFNCE DESCRIPTION: SEQ ID NO: 80:

Asp Ala val Arg Asn Ala Lys Ala hla val Glu Glu Gly Ile Val Ala
1 . 5 : 10 15

Gly

(2) INFORMATION FOR SEQ ID NO: 81: N
(1) 'SEQUENCE . CHARACTERISTICS':
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 81:

. Ala Lys Ala Ala Vval Glu Glu Gly Ile val Ala Gly Gly Gly Val
1 5 10 15

(2) INFORMATION FOR SEQ ID NO: 82:
(i) SEQUENCE CHARACTERISTICS:
() LENGTH: 19 amino acids
(B) TYPE: amino acid
(< STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 82:

Glu Glu Gly Ile Val Ala Gly Gly Gly val Thr Leu Leu Gln Ala Ala
1 _ 5 ’ 10 15

Pro Ala Leu

1SDOCID: <WO____9610039A1_1_>
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(2) INFORMATION FOR SEQ ID NO: 83:

(1)

(ii)

(x1i)

Ala
1

Leu

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 17 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

MOLECULE TYPE: peptide

SEQUENCE DESCRIPTION: SEQV ID NO: B83:

Gly Gly Gly Val Thr Leu Leu Gln_Alé Ala Pro Ala Leu Asp Lys
S 10 . 1s

(2) INFORMATION FOR SEQ ID NO: 84:

(i)

(ii)

C(xi)

Thr

SEQUENCE CHARACTERISTICS:
(A} LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

MOLECULE TYPE: peptide

SEQUENCE »PESCRIPTION.: SEQ ID NO: 84:

Leu Leu Gln Ala Ala Pro Ala Leu Asp Lys Leu Lys Leu Thr Gly
: 5 10 15

‘(2) INFORMATION FOR SEQ ID NO: 85:

(i)

BNSDOCID: <WO___9610039A1_|_>

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
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(D) TOPOLOGY: linear

(1i1) MOLECULE TYPE: peptide

(xi)

SEQUENCE DESCRIPTION: SEQ ID NO:

PCT/GB95/02295

85:

Ala Pro Ala Leu ASp Lys Leu Lys Leu Thr Gly Asp Glu Ala Thr Gly

1 5

(2) INFORMATION FOR SEQ ID NO: B6:

(i) SEQUENCE CHARACTERISTICS:
(a) LENGTH: 18 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:

Lys Leu Lys Leu Thr Gly Asp Glu Ala Thr Gly
10 : is

1 5

val Ala

(2) INFORMATION FOR SEQ ID NO: 87:

(1) SEQUENCE CHARACTERISTI CS:
(A) LENGTH: 16 amino acids
{(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D). TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:

1SDOCID <WO___B8610030A1_1_>

10

15

86 :
R === S R L

Ala Asn Ile Vval Llys

87:
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Gly Asp Glu Ala Thr Gly Ala Asn Ile Vval
1 5 10

(2) INFORMATION FOR SEQ ID NO: 88B:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 17 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 88:

Gly Ala Asn Ile Val Lys Val Ala Leu Glu Ala Pro Leu Lys

1 - 5 10

Ala

(2) INFORMATION FOR SEQ ID NO: 89:

(i) SEQUE_NCE CHARACTERI‘STICS :
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: ~89:

Lys Val Ala Leu Glu Ala Pro Leu Lys Gln Ile Ala Phe Asn Ser
1s

1 5 : 10

(2) INFORMATION FOR SEQ ID NO: 90:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids

BNSDOCID: <WO___9610039A >

PCT/GB95/02295

Lys Val Ala Leu Glu 2ala
’ 15

Gln Ile

1S

Gly . .
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(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTIONi'SEQ ID NO: 90:
Ala Pro Leu LyS Gln Ile Ala Phe Asn Ser Gly Met Glu Pro Gly Val
1 S 10 : 15
(2) INFORMATION FOR SEQ ID NO: S1:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
() STRANDEDNESS : single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 91:
- Ile Ala Phe Asn Ser Gly Met Glu Pro Gly Vval val Ala Glu Lys Val
s .5 10 15
(2) INFORMATION FOR SEQ ID NO: 92:
{i) SEQUENCE CHARACTERISTICS:
(n) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 92:

ISDOCID: <WO___9610039A1_1_>
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Gly Met Glu Pro Gly Val Val Ala Glu Lys Val‘Arg Asn Leu Ser Val
1- . 5 L 10 15

(2) INFORMATION FOR SEQ ID NO: 93:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide - .

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 93:

Val Val Ala Glu Lys Val Arg Asn Leu Ser Val Gly His.Gly Leu
1 5 10 15

(2) INFORMATION FOR SEQ ID NO: 94 -

(1) SEQUENCE CHARACTERISTICS:
' (A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 94:

Val .Arg Asn Leu Ser Val Gly His Gly Leu Asn Ala Ala Thr Gly
1 o 5 ) 10 is

(2) INFORMATION FOR SEQ ID NO: 95:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid ‘
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

BNSDOCID: <WO___9610039A1_[_>
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(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 95:

vVal Gly His Gly Leu Asn Ala Ala Thr Gly Glu Tyr Glu Asp'Leu
1 ) : 10 15

(2) INFORMATION FOR SEQ ID NO: 96:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 96:
" Asn Ala Ala Thr Gly Glu Tyr Glu Asp Leu Leu Lys Ala Gly Val Ala
1 S 10 15
(2) INFORMATION FOR SEQ ID NO: 97:
(i) SEQUENCE "CHARACTERISTICS:
(A) LENGTH: 16 aminoAacids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xli) SEQUENCE DESCRIPTION: SEQ ID NO: 97:

Glu Tyr Glu Asp Leu Leu Lys Ala Gly Val Ala Asp Pro Val Lys TyT
1 5 10 15
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(2) INFORMATION FOR SEQ ID NO: 98:

(i) SEQUENCE CHARACTERISTICS:
(R) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 98:

Leu Lys Ala Gly Val Ala Asp Pro Val Lys Val Thr Arg Ser Ala Leu
1 S 10 15

(2) INFORMATION FOR SEQ ID NO: 99:

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 19 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

-(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 99:

Ala Asp Pro Val Lys Val Thr Arg Ser Ala Leu Gln Asn Ala Ala Ser
1 S 10 15

Ile Ala Gly

(2) INFORMATION FOR SEQ ID NO: 100:

(i) SEQUENCE CHARACTERISTICS:
" (A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
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(ii) MOLECULE TYPE: peptide

{x1i) SEQUENCE DESCRIPTION: SEQ ID NO: 100:

val Thr Arg Ser Ala Leu Gln Asn Ala Ala Ser Ile Ala Gly Leu
1 5 10 15

(2) INFORMATION FOR SEQ ID NO: 101:
(i) SEQUENCE CHARACTERISTICS:
(an) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 101:
Leu Gln Asn Ala Ala Ser Ile Ala Gly Leu Phe Leu Thr Thr Glu Ala
1 5 _ 10 15
(2) _.INFOR.MATION FOR SEQ ID NO:. 102:

(i) SEQUENCE CHARACTERISTICS:

() LENGTH: 15 amino acids

" (B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 102:

ser Ile Ala Gly Leu Phe Leu Thr Thr Glu Ala Val Val Ala Asp
1. - 5 10 15

(2) INFORMATION FOR SEQ ID NO: 103:

ISDOCID <WO___8610038A1_1_>
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(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(1ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 103:

Phe Leu Thr Thr Glu Ala Val Val Ala Asp Lys Pro Glu Lys Thr Ala
1 s _ 10 ‘ 15

(2) INFORMATION FOR SEQ ID NO: 104:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B} TYPE: amino acid
(C) STRANDEDNESS : single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 104:

Ala val Val Ala Asp Lys Pro Glu Lys Thr Ala Ala Pro Ala Ser Asp
1 5 i0 _ is '

(25 INFORMATION FOR SEQ ID NO: 10s5:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

BNSDOCID: <WO___9610039A1_I_>



WO 96/10039 : . ’ PCT/GB95/02295

67
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 105:

Lys Pro Glu Lys Thr Ala Ala Pro Ala Ser Asp Pro Thr Gly Gly
1 5 10 15

(2) INFORMATION FOR SEQ ID NO: 106:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 106:

Ala Ala Pro Ala Ser Asp Pro Thr Gly Gly Met Gly Gly Met Asp Phe
1 S 10 15

(2) INFORMATION FOR SEQ 1D NO: 107:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 107:

val val Asn Lys Ile Arg Gly
1 S

(2) INFORMATION FOR SEQ ID NO: 108:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 11 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
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(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 108:

Val Val Asn Lys Ile Arg Gly Thr Phe Lys Ser
1 ) 10

BNSDOCID: <WO___9610039A1_|_>
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Claims

1. A polypeptide of 9 or more amino acid residues which
comprises the sequence VVNKIRG (SEQ ID 107) or a homologue OY

functional equivalent’or mimetic thereof.

2. A polypeptide according to claim 1 which consists of up
to a total of 21 amino acid residues.

3. A polypeptide according to claim 1 which consists of 9,

10 or 11 amino acid residues.

4. A polypeptide according to claim 1 or 2 which comprises
the segquence VVNKIRGTFKS (SEQ ID 108) or a homologue oI

functional equivalent or mimetic thereof.

5. A polypeptide according to claim 1 which consists of the
sequence VVNKIRGTFKS (SEG ID 108) or a homologue OX

functional equivalent or mimetic thereof.
6. A pharmaceutical composition which comprises a

polypeptide according to any of claims 1 to 5 in combination

with a pharmaceutical.acceptable carrier or excipient.
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7. Use of a pharmaceutical composition according to claim 6
in prophylaxis of auto-immune disease.
8. Use of a pharmaceutical composition according to claim 6
in treatment of auto-immune disease.
9. A process for producing a polypeptide according to any

one of claims 1 to 5 which process includes the steps of
fragmentation of microbial heat shock protein hspé65 and
isolation and/or purification of the desired polypeptide

fragment.

10. A process for producing a polypeptide according to any
one of'clgims 1 to 5 using recombinant DNA technology which
processAinclpdes the steps of iﬁcorporaﬁing a nucleotide
sequence,eﬁqoding the desired polypeptide into a ;uitableﬂ
host .using a vectdr.system and causing expression of the
polypeptide énd i§olationvand/ér-purification of the

polypeptide.

11. A process for producing a polypeptide according to any
one of claims 1 to 5 which process includes a step of
chemically synthetically combining amino acids or amino acid

sequences to form the desired polypeptide.

BNSDOCID: <WO___9610038A1_I_>
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12. Use of a polypeptide according to any one of claims 1 to
5 in the manufacture of a medicament for the prophylaxis of

auto-immune disease.’

13. Use of a polypeptide'according to any one of claims 1 to
5 in the manufacture'of'a medicament for the treathéﬁt'bf

auto-immune disease.

14. A method of prophylaxis of auto-immune disease which
method comprises administering to a patient an effective
amount of a polypeptide according to any one of claims 1 to 5

or a pharmaceutical composition according to claim 6.

15. A method of treatment of auto-immune disease which method
comprises administering to a patient an effective amount of a
polypeptide according to any of claims 1 to 5 or a

pharmaceutical composition according to claim 6.
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GROUP SEQ ID NO. SEQUENCE

1 1 MAKXTIAYDEZARRGL
2 AYDEEARRGLERGINSL
3 ARRGLERGINSLADAVK
4 ERGLNSLADAVKVTLG?PXG
5 SLADAVKVILGPXGRNV
6 VEVTLGPKGRNVVLIX .
- GPXGRNVVLEXXWGA
8 NVVILE=XWGAPTITND
9 KXWGAPTITNDGVSI ‘
10 PTITNDGVSIAKEIEL

2 11 DGYSIAKEIEI =DPYEX
12 AK=T=ITDPYEXIGAELVK
15 LEDPYEXICGATLVKEVAK
12 EXIGASLVKEVAXXTDDVA
15 ELVKESVAXXTDDVAGD
16 VAKXTDDVAGDGTIIATVL
17 ' DDV AGDGTTITATVLAQALYV
18 . DGTTITATVLAQALVEEGL
1e ATVLAQALVIXEGLRNVAAGA
20 QALVXEGLRNVAAGANPLS

3 o2 ZCoLRNVAAGANPLCGLXRG
i) VAAGANPLGLXRGIEX A
23 NPLGLXRGIEXAVDXY
o : KRGIEXAVDKVI=I
25 KAVDEVTETLLZDAX
25 - VISTLLXDAXEVEIX :
27 ' _ LXDAXEVETEEQLAA
23 o . EVETEKEQIAATAAISA
29 QLAATAAISAGDQSIGD . .

4 30 TAAISAGDQSIGDLI
31 AGDQSIGDLIAEAMDKVYG
32 IGDLLAEAMDKVGNEG
35 AEAMDKVGNESVITV
34 KVGNEGVITVEESNTITGL
35 A GVITVESSNTFGLQL
36 : EZSNTFGLQLELTEG
57 FGLQLELTEGMRFDKG
23 1 TEGMRFDKGYISG
39 NMRFDKGYISGYFVIDA
40 GYISGYFVTDAERRQEA

FIGURE 1(a)

SUBSTITUTE SHEET (RULE 26)
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5 21 YFVTDAERQEAVLEZPY!
42 AERQEAVLEZPYLLL
43 AVLEZPYILLVSSKVSTVK
a1 PYTLLVSSKVSTVKD
25 VSSKVSTVKDLLPLL EXV
26 STVKDLLPLI ZXVIQAGK
a7 - : : LI oL SXVIQAGKSLLIA
43 EXVIQAGKSLLIIAED
L . A. .- -
<o LIAEDVEGEALSTL GRSLLIAEDVEGEAL
6 51 DVEGEALSTLVVNKRG
52 ALSTLVVNERGTTXSVA
<3 VVNIIRCGTTKSVAVKA
St RGTEKSVAVKAPGFGD
53 SVAVKAPGFSDRIXAMLQD
56 ADCGECDRRXAMLQDMAL
57 DRRXAMLQDM I TCAQY
53 S VI_QDMAM TGAQVISEEVC
39 AILTGAQVISEEVGL
0 AQVISEEVGLTLENTDL
7 6t EEVGLTLENTDLSLY
62 TLENTDLSLLCKARK
&3 DLSLLGKARLVVMTX
e GRARKVVMIRDETTIVES
&3 VVMTXDETTIVESAG
66 DETTIVEGAGDTDAILAG
67 V=S AGDTDALAGRVA
63 DTDALAGRVAQIRTEI
65 . AGRVAQIRTEZIENSD
7 QIRTEENSDSDYDR=XL
8 7 [ENSDSDYDREXLQERL ,
el SDYDREXLQERILAKL
73 B QERLAKLAGGVAVIK
e RILAKILAGGVAVIKAC
35 AGGVAVIKAGAATEY
75 VKA G AL TEVELERGRI
77 A TEVELXKERCGIRIEDA
78 ELXCERGERED AVRNAX
79 KHRIEDAVRN. AKAAVEEG
80 DAVRNAXSAVESGIVAG

FIGURE 1(p)

SUBSTITUTE SHEET (RULE 26)
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9 ‘g1 -AKAAVEEGIVAGGGY
82 TEGIVAGGGVTLLQAAPAL
&5 AGGGVTLLQAAPALDKL
84 . TLLQAAPALDKIXLTG
85 APALDKLXI TGDEATG
36 KT XI TCDEATGANIVKVA
87 _ GDEATGANIVEVALEA
&8 , GANTVKVALEAPLKQLA
-89 KVALTAPLKQIAFNSG
S0 A.PLKQL-LFNSGNCEPGV
10 51 [AFNSGMEPGVVAEXV
S2 CMEPGVVASXVRNLSV
95 VVASKVRNLSVGHGL
9L VRNLSVGEGILNAATG
93 VGHGINAATGEYEDL
96 NAATGEYEDLIXAGVA
S7 EYEDLLKAGVADPVEV
98 LXAGVADPVXVTRSAL
99 .—\.DPV"C‘J'_RSA.LQ\ AASIAG . o
1CO VTRSALQNAASIAGL
11 101 LQ\IA.-\.SL-\GLFLTT.'_-\
102 SIAGLFLTIT=AVVAD
105 FLTI= AVVADKPEKTA
10« AVVADKPEXTAAPASD
105 KPEXTAAPASDPTGG
106 AAPASDPT TGCGMGGMDF
FIGURE 1l(c)
SUBSTITUTE SHEET (RULE 26)
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